Abstract
Introduction

35
Flowering plants undergo several distinct transitions during their development, including herbicides on the environment and human health. In our previous study, we found that seeds 65 and aerial parts aqueous extracts exerted significant phytotoxic potential on lettuce (Zribi, 66 Omezzine, and Haouala, 2014). This investigation will evaluate the effects of three different 67 solvents for their relative capacity to extract phytochemicals (such as phenolic compounds) 68 from aerial parts of N. sativa and to determine the active ingredients responsible for the 69 phytotoxic activity.
70
The purpose of the present work was to assess carbohydrates, major mineral (P, K, Ca), lipids 
Material and methods
76
Plant material
77
Tunisian Nigella sativa seeds were obtained from an herbal market in Sousse (Tunisia).
78
The plants were sown in January 2013 ( France). For each sample, the residue was weighed and the extraction yield was determined.
111
Dry fractions were stored at 4°C until use. All organic solvents were analytical reagent grade.
112
Determination of Total phenolics (TPC), flavonoids ((TFC), flavonols and flavones
(TFlC) and proanthocyanidins (TPAC) (condensed tannins) contents
114
The phenolics content was measured using the modified Folin-Ciocalteau method (Velioglu, 115 Mazza, Gao, and Oomah, 1998). Gallic acid was used as a standard to produce the calibration proanthocyanidins content was performed using the method described by Broadhurst and 124 Jones (1978) and expressed as mg catechin equivalent/g dry weight (mg CE/g dw) using 125 catechin calibration curve (R 2 = 0.995).
126
Identification of fatty acids in petroleum ether extracts using GC-FID Analysis
127
To determine the fatty acid composition, approximately 10 mg of petroleum ether seeds 128 and aerial parts extracts were dissolved in 0.2 ml of hexane , followed by the addition of The index of germination (GI) was calculated using the following formula (Eq. 2) (Chiapuso, were produced through starch conversion in stems.
198
The mineral compositions of N. sativa (K, Ca and P) which were measured in seeds and aerial 199 parts are shown in Figure 2 . In seeds, P is the most abundant element followed by K. Our Table   224 1, linoleic (C18:2 = 58%), oleic (C18:1 = 21%) and palmitic acids (C16:0 = 14%) represents 
227
As it can be seen from Table 2 , the fatty acids in petroleum ether fraction from aerials parts senescence advanced. In our study, a very small amount of C8 and C17 acids were also 251 detected in aerial parts.
252
In the present study, the total phenolics (TPC), flavonoids (TFC), flavonols and flavones
253
(TFlC) and proanthocyanidins (TPAC) contents of organic extracts of seeds and aerial parts of 254 N. sativa were estimated by colorimetric methods (Table 3) . Among the three organic was the most phytotoxic on lettuce at 6 mg /ml.
293
The Whole-range assessment can display a visual comparison between different biological 294 parameters and allowed us to group and to identify the most toxic extracts (Omezzine et al. 
